We studied DOE's organizational structure and the procedures used within this structure to disseminate information and conducted readability tests on nuclear information distributed by DOE. Initial information was obtained through interviews with 29 local, state, and federal DOE representatives. This was supplemented with additional information as it was released by the DOE.
The objective of this research was to study the DOE's program for educating the public about nuclear power and nuclear waste management.
We studied DOE's organizational structure and the procedures used within this structure to disseminate information and conducted readability tests on nuclear information distributed by DOE. Initial information was obtained through interviews with 29 local, state, and federal DOE representatives. This was supplemented with additional information as it was released by the DOE.
The overall goal of the DOE is to direct the United States' energy future by providing the framework for a comprehensive, balanced, national energy plan with primary emphasis placed on conservation. The primary goals of the DOE's information program are to encourage two-way communication between the DOE and the public and to encourage public participation ~n policy-making decisions.
Most of this communication, however, is presented orally, especially 1n the case of nuclear waste management information. Relative to other energy technologies and conservation, very few nuclear brochures are currently being distributed by the DOE. This is especially true with regard to information about nuclear waste. Yet a recent public survey found that a majority of the public wants to learn more about nuclear power and that, with regard to the nuclear fuel cycle, the public wants most to learn about nuclear waste management. Thus, the DOE appears to be missing an eager audience.
iv The information being disseminated by DOE about nuclear power and nuclear waste management is dull and difficult to read. A readability test applied to this information indicated that a minimum of 14 years of education would be needed in order to fully comprehend this material.
Since only about 15 percent of the United States population over 17 years of age has that much education, the present material is destined to reach a small part of the population. Information targeted for a ninth or tenth grade level could be comprehended by over 80 percent of the United
States population over 17 years of age and would also be useful in the high schools and perhaps adaptable for grade school use.
Finally, DOE public affairs staff believe that relative to other news sources the public trusts government sources the least to provide unbiased information about nuclear power and nuclear waste management.
Contrary to this belief, however, are public survey findings that the public trusts government sources more than the news media, environmentalist groups, or utility companies. Perhaps this trust, and the above-discussed desire for more nuclear waste management information, ought to be responded to by DOE via easily understood descriptive information about DOE's waste management plans.
v
INTRODUCTION
The objective of this research was to study the Department of Energy's (DOE) program for educating the public about nuclear power.
Specifically, we tried to answer the question "How does information flow from DOE to the public?" DOE's organizational structure and the procedures used within this structure to disseminate information were analyzed. We collected nuclear information distributed by DOE, then determined the readability level of this material. This report describes the technical approach, results, and conclusions and recommendations from this study of nuclear information flow.
This study is part of a larger Nuclear Waste Communications Program sponsored by the DOE under the direction of the Pacific Northwest Laboratory (PNL). The mission of the overall on-going program is to inform the DOE about the processes by which nuclear waste management information reaches the public and the anticipated effects of this information.
STUDY APPROACH
To achieve the goals of this study, two tasks were initiated:
(1) identify the organizational structure of DOE's information program, and (2) conduct a readability analysis of DOE's information. We then compared the results of this study to the results of other studies. In addition, we identified the emphasis/needs of information programs of several utility companies associated with the Edison Electric Institute.
These specific tasks are more fully described in this section while the results of the study are provided in the following section.
INTERVIEWS
Because of the DOE's newness when this study began, very little written information was available that detailed activities of the departments with which we were concerned. Therefore, we obtained our initial information through interviews with 29 local, state, and federal DOE representatives. We supplemented this with additional information as it was released by DOE.
During the interviews we asked each representative several questions concerning: (1) the objectives of the DOE program with which they were concerned; (2) their intended audience for their program information; (3) their information dissemination process; and (4) the subject of their information. We then asked questions (about perceived public desires regarding nuclear power information) to compare DOE perceptions with the actual information desired by the public according to Nealey and Rankin. (1) After the DOE representatives responded, we gave them the
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resu ts 0 t e Nea ey an Ran ~n study to prov~de eedback regard~ng differences between perceived and actual public information needs.
WRITTEN MATERIAL
During the inverviews, we gathered as much publicly available nuclear information as possible. We then conducted readability studies on this information which was, for the most part, in brochure format. To compare DOE nuclear information with other publicly available nuclear information, we also collected samples from the Atomic Industrial Forum and the Edison Electric Institute. We then conducted readability tests on these publications.
READABILITY TESTS
Since DOE's public information programs are directed to the average nontechnical person, we conducted two readability tests to determine whether the DOE is distributing material geared to this reading level.
(NOTE: all material had been prepared by DOE's predecessor, ERDA.) We used the Gunning Fog Index(2) to measure the readability level and the Flesch Readability Test(3) to determine the level of interest.
Both readability tests are based on word and sentence length. The
Gunning Fog Index uses a multiplication factor to make the index represent the approximate years of schooling needed to readily comprehend the information. Thus, a high Fog Index means that the material is difficult to understand. The steps for the two tests are listed below.
Gunning Fog Index
Step 1. Take a sample of at least 100 words.(a) Determine the average number of words per sentence.
Step 2. Count the number of polysyllables (words of three syllables or more) per 100 words.
Step 3. Add the average number of words per sentence to the polysyllable percentage and multiply the sum by 0.4.
(a)For both tests we started our 100-word samples with the fourth and eleventh paragraphs.
The Flesch Test
Step 1.
Step 2.
Step 3.
Step 4.
Step 5. Determine the average number of personal sentences (sentences containing personal pronouns such as you, we, etc.) .
Find the readability and interest levels by referring to Flesch's tables. (3 ) The results of this analysis are presented in the following section of this report.
(b)For both tests we started our IOO-word samples with the fourth and eleventh paragraphs.
RESULTS
The overall goal of the DOE can best be explained by quoting President Carter in his presidential statement on the Department of Energy's activation: "The creation of a Department of Energy is an important step toward dealing with our energy problems. It will give clear direction and focus to our energy future by providing the framework for carrying out a comprehensive, balanced national energy plan. This will help the public and private sectors as they work together to bring energy supply and demand back into balance--both now and for the years h d ,, (4) a ea .
With this goal in mind, many individuals and organizations have been combined into a single unit, the DOE. Although they have been combined, these organizations still have very distinct functions. These functions, particularly in the area of nuclear waste information dissemination, were the concern of our study.
DOE ORGANIZATIONAL STRUCTURE AND OBJECTIVES (TASK 1)
The first step to understanding how nuclear information flows from DOE to the public was to understand the internal structure of DOE, its objectives, and activities. From our interviews we learned that the DOE ~s divided into various organizational levels (see Figure 1 ). The Assistant Secretaries at the federal level oversee the general functions of DOE. The main information objectives at this level, as determined by our interviews, are to help the public realize that there is an energy crisis and that conservation ~s a must ~n our energy programs. The message ~s conservation, and the means of getting this message to the ------ 
,I
Office of Energy Research public is through brochures, meetings, television and radio spots, and one-to-one town-type meetings. The general attitude is one of trying to encourage the public to participate on its own.
Field Offices
The regional and field operations are overseen by the Regional
Representatives and the Operations Offices. The interests of these individuals are related to their specific missions. For example, if they deal with waste management, their concerns are to tell people about waste management. Through all representatives, though, runs a feeling of the need to communicate with the average citizen, to tell the real energy story. Credibility is a major concern of all people we talked to, and most DOE representatives interviewed underestimated their credibility with the public.
The DOE's field structure takes into account the diversity of the field programs and geographical dispersion of the field installations.
As a result, ten regional offices have been established (see Table 1 ). • speaking for the Secretary and all Department activities in the region,
• working with the governors of each state,
• assuring effective regional outreach programs, including interaction with regional business, labor, and consumer groups, and appropriate involvement of regional groups in departmental decision making,
• providing feedback to the Department on the impact of department policies and programs, and
• performing assigned nonregulatory tasks in regional planning, conservation, energy resource development, and energy data collection.
These Regional Representatives report to the Secretary (see Some of the major duties of these offices are:
• providing an organizationally high level, visible point of contact for particular public and private individuals and groups, and facilitating their communication with appropriate DOE offices,
• informing citizens, groups and other entities of programs, services, and publications available within the DOE,
• informing the Secretary and other top management of events, views, interests, and impacts outside the Department which might affect DOE policies and programs, and
• developing policies and procedures for ensuring feedback to the DOE on target group reactions to these policies and programs. 
READABILITY STUDY (TASK 2)
From Task I we learned that the ma~n goal of the DOE representatives ~s to give their audience an overview of their respective areas of responsibilities. Thus, their information must be readable for their intended audience. On the federal and regional levels, the intended audience is the general public which has little technical knowledge and, on the average, has less than a high school education, Due to the nature of their work, the operations and contractor representatives deal with a more select group such as peers or federal sponsors, but in many cases the level of technical knowledge is still very low.
To determine whether DOE is reaching this goal, we conducted readability tests on the publicly available nuclear information distributed by the DOE; the readability tests are described in the Technical Approach section of this report. In the seven publicly available nuclear brochures distributed by DOE, the average Fog Index was 16 (see Table 2 ). This means that to easily comprehend the material, one would need the reading level of a person with four years of college, which is the case for less than 15 percent of the general public. The
Flesch Test indicated that all of the samples were "extremely difficult"
to read and that none had a high level of interest.
To put these readability levels into perspective, refer to and was extremely difficult and dull (see Table 2 ). We also sampled a nuclear brochure produced and distributed by the Atomic Industrial Forum Our study indicated that the majority of DOE representatives thought that the public got most of its information from television and that the government was the least used source of information (see the first part of Table 4 ). But, according to Nealey and Rankin, Washington State residents get most of their information from (1) Of the given information sources, the DOE representatives thought that the public somewhat trusted television (2.2 on Table 4 ), environmental groups (2.4), news magazines and newspapers (2.5), and they felt that government sources were somewhat distrusted (3.7). However, according to Nealey and Rankin, the public distrusts, to some extent, all cInformation is provided in ranked order where 1 = the information most wanted and 5 = the information least wanted by the public. dThese three categories were combined as "news media" by Nealey and Rankin. (1) news sources regarding nuclear energy information (3.4-3.6 on Table 4 ), but distrusts government sources the least (3.2) . Further, DOE representatives thought that the public somewhat trusts (2.4) environmental groups, when in fact, they somewhat distrust (3.6) these groups.
DOE representatives were well aware of the kind of nuclear power information most desired by the public--waste management information. In fact, there was very good perception regarding the order of importance placed by the public on all five areas of the nuclear fuel cycle with regard to the desire for information.
NonDOE Energy Information Programs
We had established the fact that there was a lack of waste management information for the public. But we needed to better understand the concerns of the public utility companies in order to determine whether they would actually use DOE-prepared information. Thus, 15 persons were interviewed at the Edison Electric Institute's First Annual Conference of Electric Utility Educators in order to gain information regarding this question.
The ma~n emphases of the EEl's First National Conference of Electric Utility Educators were energy education and rate justification. The participating utilities felt that their credibility with the public was going down but had not reached the depths of the oil companies. In an effort to halt and reverse this trend, many utilities have initiated or are initiating energy education programs. Most utility people at the conference felt that they should place a greater emphasis on working with teachers to develop such programs.
The target audience for the energy education program appears to be grade school children. The general consensus was that this was the age least prejudiced by family and peers. High school, college, and adult audiences were considered to be too set in their ways, the most antagonistic, and the least receptive to energy education programs.
When asked what type of information they would like to receive from the DOE, most of the 15 respondents said more information on the alternative energy technologies. All persons interviewed felt that they had enough nuclear information, but at the same time, very few were aware of current waste management programs. This was particularly true for the representatives from nonnuclear utilities. It was interesting to note that all the interviewees had copies of the DOE and AIF brochures. In addition, all or most received the DOE's "Energy Insider" newspaper. At the time of this study, the DOE had prepared several brochures on alternative energy sources but none on nuclear waste management techniques and options. The consensus of DOE representatives' opinions was that they should wait for a federal energy policy statement before they prepare any information. At least one brochure on nuclear transportation has been prepared since our study. As was found by Nealey an Ran 1n, however, Wash1ngton State reS1 ents most want nuc ear waste management information and they trust the government more than other information sources; yet they are receiving most of their information from newspapers and other news media. If these findings can be generalized for the United States population as a whole, then we recommend that easily understood material (written for those with a ninth or tenth grade education), that merely describes the various nuclear waste management techniques be made publicly available to the news media for public dissemination. This resource material would also help teachers, information specialists, and utility companies in preparing their own nuclear waste management information programs, a need demonstrated by this study. A national policy statement need not be included in such educational material. DOE is the logical organization to prepare and distribute such credible, nontechnical, nuclear waste management information because DOE is most knowledgeable about nuclear waste management and already has its information channels in place.
Key communication channels already established include the DOE Energy
Insider, (5) the Office of Consumer Affairs' "town hall meetings,"
Regional Representatives' meetings with local officials, and news releases. These channels can also be used to disseminate any newly prepared educational material. Using these established channels will help to ensure that the nuclear waste management information will get to the people who need it. And, if the DOE prepares this information so that it is easily understandable for persons with a ninth or tenth grade education, those who want the waste management information will also be able to understand it.
STANDARD INTERVIEW QUESTIONS
Due to the newness of the DOE at the time this study began, very little written information was available that detailed activities of the departments with which we were concerned. Therfore, we obtained our initial information through interviews with 29 local, state, and federal DOE representatives. We supplemented this with additional information as it was released by DOE.
During the interviews we asked each representative several standard questions concerning: (1) DOE's objective, (2) the intended audience, • Process -How is the information disseminated to reach this audience?
• Content -What percentage 0 f your information is nuclear?
The final three questions were asked in order to compare the actual information the public wants with what DOE perceives the public to want.
These questions were:
• Perceived Information Sources
There are five sources of information about nuclear power that we are interested in: environmental groups, governmental sources, news magazines, newspapers, and television. We would like to know which of these sources you think the public uses the most to gain information about nuclear power. How would you rank these if "1" is the most-used public source and "5" is the least-used public source?
Environmental groups
Governmental sources
News magazines Newspapers Television
• Trust Level
We would also like to know how much you think the public trusts these sources of information. Do you think that the public: 1 = strongly trusts, 2 = somewhat trusts, 3 = neither trusts nor distrusts, 4 = somewhat distrusts, or 5 = strongly distrusts these sources of information.
-

Environmental groups
Governmental sources News magazines
Newspapers
Televis ion
• Desired Information
We would like to know what areas of the nuclear cycle you think that people want to learn more about. If "1" is the area that people want to learn most about, and "5" is the area that people want to learn least about, how would you rank the areas of the nuclear fuel cycle.
Fuel fabrication
Mining and milling
Reactor operation
Reprocessing Waste management
The responses to these questions are described ~n the results section of this report. Readability column, all of the samples in Part I are rated as "difficult" or "extremely difficult." To put these ratings in perspective, refer to Part II. The typical magazines with similar ratings (difficult) are academic, scholarly, scientific, and professional. The significance of this information is that although DOE is attempting to communicate with the general public (twelfth grade level), their material is written for an audience with a much higher education level. 
READABILITY TEST RESULTS
